(200)),1I or if it is not clear that an ulcer seen on endoscopy is the site of bleeding (a further 200,)11 then arteriography may be carried out if and when there is evidence of further active bleeding.
It has been shown" that arterial drug infusion is effective in the short term in stopping haemorrhage in most cases, as judged by repeat arteriography immediately after stopping the infusion. Our results suggest that it may be of value in aiding resuscitation before surgery, since there was no active bleeding in six out of seven patients treated in this way. Several of these patients were bleeding severely, and the improvement in their clinical condition after drug infusion accompanied by continuing blood transfusion was striking.
The role of arterial drug infusion as a definitive treatment for acute gastrointestinal bleeding is dubious. There was no clinical evidence of a recurrence of bleeding in six out of 10 patients so treated. Probably, however, this proportion of patients would have shown no evidence of further bleeding in the absence of vasoconstrictor infusion. Seven of the 10 patients who received a trial of drug infusion as definitive treatment had a chronic ulcer, and these included the four patients in whom bleeding recurred. The results of Rosch et al"°agree with ours in suggesting that this treatment is of dubious value in such patients. Disappointing results have also been reported in patients bleeding from oesophageal varices.'2 On the other hand, encouraging results'0 3have been reported in patients with acute lesions, and further studies, preferably in the form of a controlled clinical trial, seem warranted in this group of patients. 12 Murray-Lyon, I M, et al, Gut, 1973, 14, 
Subjects and methods
All subjects were selected randomly as they presented in the clinic. Informed consent was always obtained and the study was approved by the hospital ethical committee. Ten volunteers from the medical staff were studied for control data. All had normal results on standard liver function tests and no history of liver disease. The following patients were studied: 10 patients with established cirrhosis of differing aetiology and severity, none of whom had encephalopathy (they included two with portal hypertension); a further eight patients with cirrhosis who had had shunt surgery from six months to eight years earlier; and 12 patients with cholestatic jaundice, of whom six had severe extrahepatic large duct obstruction and the remaining six had intrahepatic cholestasis (one hepatitis A, three drug jaundice, two sclerosing cholangitis). Conversion: SI to traditional units-Glucose: 1 mmol/l 10 mg/ 100 rl.
Plasma cyclic AMP-The mean fasting plasma cyclic AMP (± SE of mean) in our normal subjects was 14 3 +2-6 nmol/l (0 47 +0-09 Htg/ 100 ml). The basal values for the patient groups were significantly higher (P=0 01)-at 525 +22 00 nmol/l for those with cirrhosis, 411 ± 109 nmol/l for those with cirrhosis plus shunt, and 67-6±27 0 nmol/l for those with extrahepatic obstruction except for those with intrahepatic cholestasis, whose mean plasma AMP was 20 8+7 1 nmol/l. The plasma cyclic AMP responses to glucagon in the groups studied are shown in fig 1 . The response of the cirrhotic patients was not significantly different from normal. In contrast, however, the patients with cirrhosis plus a surgical shunt showed as a group a significantly lower response than normal (P= 0001). Fig 2 shows that only two of these patients achieved a peak response that was within two standard deviations of the normal mean peak cyclic AMP level.
One of these patients was thought clinically to have a blocked shunt.
The six subjects with severe extrahevatic obstruction showed significantly increased plasma cyclic AMP responses compared with those of the normal controls (P> 70-01).
Discussion
The changes from normal in the plasma cyclic AMP response to glucagon that we found may prove to be diagnostically useful, particularly in differentiating surgical from non-surgical causes of severe jaundice.
The raised basal plasma cyclic AMP values in many of our patients could not be explained by reduced excretion5 since they all had normal creatinine clearance values. Plasma glucagon levels are raised ir cirrhosis6 7 and other liver diseases and may contribute to the raised basal plasma cyclic AMP levels. Increased extrahepatic production of plasma cyclic AMP and the decreased hepatic clearance may also contribute to the raised basal levels of cyclic AMP.3 Finding membrane fragments in the peripheral circulation of jaundiced patients8 raises the possibility that cyclic AMP is released directly into the blood. There were considerable individual differences between the basal cyclic AMP levels within the patient groups, which negated the diagnostic usefulness of this isolated measurement. The plasma cyclic AMP response to glucagon in our controls was similar to that obtained by others. 9 The increased response in those with extrahepatic obstruction probably reflected interference with a normally important pathway of cyclic AMP excretion. Studies of patients with a biliary fistula have shown that bile cyclic AMP concentration increases 10 000-fold after intravenous glucagon (unpublished observations). Although, like liver adenylate cyclase, alkaline phosphatase is localised predominantly to the liver cell membrane there was no correlation between serum alkaline phosphatase levels and basal or stimulatedl cyclic AMP values.
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The cyclic AMP response in patients with shunts indicates the possibility of predicting the patency of the shunt by a noninvasive procedure, but this obviously requires further study. The reduced response in six of the eight patients with portacaval shunts may have been due to the dynamic changes in the hepatic circulation reducing the "bolus" effect of the 60-second injection of glucagon. Actual hepatic arterial blood flow is increased in cirrhosis owing to intrahepatic shunting'0 and all our patients with cirrhosis of varying severity and aetiology showed normal cyclic AMP responses. Total hepatic blood flow falls after portacaval shunts, the actual fall varying considerably (mean 50"'',);" the effect on hepatic arterial flow is less certain.
Glucagon causes gastrointestinal vasodilation'2 but the effect of this on hepatic blood flow is again unknown. Constant hepatic stimulation by glucagon results in a reduced or absent cyclic AMP response'3 14 and thus patients with raised basal glucagon levels may not be able to achieve a normal cyclic AMP response. Patients with portacaval shunts are known to have particularly raised plasma glucagon levels compared with cirrhotic patients.6 A third possibility for the reduced response is damage to the glucagon receptors or the adenylate cyclase system on the cell membrane. There is a large difference between the concentration of glucagon which gives a maximal effect on glucagon output and that which gives maximal binding and activation of adenylate cyclase. Glucagon interacting with only 1I0 of available receptors can stimulate sufficient cyclic AMP to achieve maximal glucose production.'5 This may have happened in two of our patients who showed a reduced plasma cyclic AMP response but maintained a reasonable rise in blood glucose. 
Summary
Thirteen hypertensive patients entered a double-blind crossover trial of guanethidine and oxprenolol in combination. In nine patients who completed the trial there was an additive effect on blood pressure, but the combination had a smaller effect on heart rate than was expected from the individual effects, and side effects were not increased. During treatment with oxprenolol the plasma potassium concentration rose from 3 6 mmol (mEq)/l to 3-9 mmol (mEq)/l. No correlation was found between the plasma oxprenolol concentration and changes in blood pressure or response to injected isoprenaline, but measurements of plasma oxprenolol concen- trations were of value in determining compliance with the protocol.
Introduction
Drug combinations are often used in hypertension both to improve control of blood pressure and to diminish dose-related side effects. Guanethidine, an adrenergic neurone blocking drug, is a powerful hypotensive agent but postural hypotension, diarrhoea, failure of ejaculation, and impotence may limit its use.' Oxprenolol, a beta-adrenergic receptor blocking agent, also lowers blood pressure.2 3When two drugs are given together their effects may be equal to, greater than, or less than the sum of the effects of each drug given separately. This study aimed to show whether guanethidine and oxprenolol, which act by different mechanisms, when given in combination would produce an additive effect or potentiate or antagonise one another's action in lowering blood pressure.
Patients and methods
Thirteen outpatients (five men and eight women) with essential hypertension were selected for study. Their ages ranged from 40 to 65 (mean 45 6) years. Their average lying blood pressure at presentation was 203/120 mm Hg. Apart from two patients whose blood pressure was inadequately controlled with guanethidine alone none were on treatment before the trial. No patient had a history of angina, myocardial infarction, heart failure, stroke, or asthma. All had grade 1 or 2 hypertensive retinal changes and a plasma urea of less than 10 
